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launder, where, after the addition of more water, it is again delivered on to an inclined table, and the flotation upon the surface of water repeated; and so on in cascade form as often as may be required to effect a complete separation, and in any case three times.
Fig. 310 * shows,' in diagrammatic section, a portion of the apparatus employed, A being the feed-roller in its feed-box with lip B, C the inclined shoot leading therefrom to the adjustable feeding-table D, E the trough with its lip F and gutter Gr, and H the conveying belt for " repeating " the unfloated position of the pulp.
The above is the original form of the apparatus introduced at the North Mine, Broken Hill, and careful trials on a small scale indicated the possibility of extracting from carefully selected pulp free from slime and graduated between 40- and 80-mesh nearly all the zinc and 75 per cent, of the lead and silver in the form of a concentrate assaying 44 to 46 per cent, zinc, 11 to 14 per cent, lead, and about 15 ozs. of silver. Although not at liberty to give details, the author understands that the results on a large scale have not quite come up to expectations, and that somewhat extensive alterations in the plant have proved to be necessary. In particular it is stated f that C02 is no longer used, but has been replaced by a solution of S02 made on the ground, and further acidified by an addition of 5 to 10 Ibs. of H2S04 per ton of ore. Agitation is completed with air under 60 Ibs. pressure, and an oil emulsion is added in the agitation vats to assist flotation.
It will be seen, therefore, that all the flotation processes have come round to the use of oil in one form or another. It should further be noted that none of them appear to do much good on true slime, all requiring a finegrained granular " meal-size " pulp in order to show good results.
The new Elmore vacuum process may be regarded as a combination of the old oil process with the bubble processes, oil being still agitated with the pulp, in order to grease the surface of the metallic sulphide particles, though not to float them afterwards. Flotation is brought about, not by the attachment of bubbles of C02 generated by the action of acid upon carbonates, as in the Potter-Delprat processes, or introduced into the pulp in gaseous form, but most ingeniously by the attachment of bubbles of air and other gases dissolved in the water, which, by the action of a vacuum, are not only liberated, but are caused to expand, thereby greatly increasing their buoyancy. It is found advantageous to add a certain amount of acid to the pulp together with the oil, because, in some hitherto unexplained way, it appears to increase what, for want of a better name, may be termed the " selective action " of the oil upon the metallic particles. The quantity of oil required for the process is much smaller than that employed in the old Elmore process, on the other hand there is no recovery, as practically the total quantity used remains with the concentrates. The total consumption may be from 4 to 12 Ibs. per ton of ore treated, while that of acid may vary from nothing up to 8 or 10 Ibs. per ton for good results.
Fig. 311, in diagrammatic section, shows the modus operandi of the process. The ore is first crushed wet to pass a screen of 20- to 40-mesh by means of stamps, Huntington mills, or other appliances, and the pulp from the mill flows into the mixer, A, into which also, at the point B, small graduated streams of oil and of diluted sulphuric acid are introduced. After agitation * E. and M. J.9 Aug. 25, 1906, p. 344. f M. and Sc. Press, April 11, 1908, p. 494.